Insets show isodensity surfaces (± 0.0012 e a.u. -3 ) of complex c for σ-donation (A) and parallel π║-backdonation (B). Red surfaces represent charge depletion, whereas grey surfaces represent charge accumulation regions. Complex c is taken as example for the whole series of complexes. The z origin is placed at the Au atom for all complexes and red dots indicate the positions of Au, C atom of NHC ligand and C 1 , C 2 and C 3 atoms in the diarylallenylidene ligand (averaged for all complexes).
S3

Plots and Related Data
Figure S2: Correlation plot between the IBO overlap associated with the sum of the aromatic substituent on C 3 and the IBO overlap associated with perpendicular π-bond. [2] and C 3 [red diamonds] [2] with the charge transfer associated to the total perpendicular π┴-backdonation. Table S7 : Calculated Au-C 1 , C 1 -C 2 and C 2 -C 3 bond distances (Å) and Voronoi Deformation Density (VDD) atomic charge on C 1 (e) in the series of complex in Figure 1 . 
XYZ Coordinates
Structure a N 0.7769500 0.7528900 -2.8726600 C 0.0036000 -0.0017600 -2.0408600 N -0.7630900 -0.7606600 -2.8751200 C -0.4729400 -0.4850900 -4.1976000 C 0.4971000 0.4712900 -4.1961000 Au 0.0000000 0.0000000 -0.0000000 C -1.7568800 -1.7406600 -2.4401700 C 1.7669000 1.7350500 -2.4342800 H -0.9717800 -0.9833600 -5.0187800 H 1.0013100 0.9666800 -5.0156500 H -1.4719300 -2.7412900 -2.7846900 H -2.7412700 -1.4773200 -2.8432100 H -1.7938400 -1.7273600 -1.3469600 H 1.7777600 1.7438500 -1.3404800 H 1.4961200 2.7299200 -2.8056900 H 2.7590000 1.4581000 -2.8082600 C 0.0000000 -0.0000000 1.9602000 C 0.0028700 -0.0010900 3.2027700 C 0.0089700 -0.0016700 4.5838100 C -1.1231700 -0.5825800 5.2968400 C 1.1464000 0.5818700 5.2856800 S7 C -1.5070500 -0.1017700 6.5719700 C -2.6195400 -0.6293300 7.2149300 C -3.3570800 -1.6526600 6.6124200 C -2.9915900 -2.1370200 5.3500900 C -1.8979900 -1.5987100 4.6894300 H -0.9605500 0.7241300 7.0227400 H -2.9236700 -0.2342000 8.1831800 H -4.2263500 -2.0673700 7.1222200 H -3.5685300 -2.9356700 4.8859600 H -1.6060500 -1.9669100 3.7070100 C 1.9122000 1.6004100 4.6705700 C 3.0072700 2.1461000 5.3226300 C 3.3834300 1.6663100 6.5836900 C 2.6560000 0.6396700 7.1928900 C 1.5419200 0.1048800 6.5588100 H 1.6106300 1.9659000 3.6900600 H 3.5763700 2.9473700 4.8534500 H 4.2529000 2.0876100 7.0877400 H 2.9690900 0.2482200 8.1598100 H 1.0033200 -0.7235000 7.0145300
Structure b C 1.5329500 0.1035900 6.5669600 C 1.1396200 0.5730900 5.2899000 C 1.9165900 1.5845000 4.6761900 C 3.0052400 2.1387500 5.3247200 C 3.3641400 1.6619300 6.5947100 C 2.6382600 0.6346100 7.2117700 C 0.0050300 -0.0050400 4.5846900 C -1.1264900 -0.5889900 5.2899900 C -1.5093800 -0.1353800 6.5757900 C -2.6162900 -0.6661400 7.2178000 C -3.3550000 -1.6765600 6.5885000 C -3.0061100 -2.1378900 5.3101600 C -1.9148200 -1.5847800 4.6654100 C 0.0022000 -0.0018300 3.2020100 C -0.0000000 0.0000000 1.9604500 Au 0.0000000 0.0000000 -0.0000000 C 0.0051000 -0.0029500 -2.0410400 N 0.7851700 0.7452900 -2.8723400 C 0.5046000 0.4656800 -4.1959300 C -0.4721500 -0.4837700 -4.1982500 N -0.7666600 -0.7556200 -2.8761400 C 1.7787300 1.7230200 -2.4327100 C -1.7658300 -1.7299600 -2.4413400 H -0.9736600 -0.9788500 -5.0198200 H 1.0135800 0.9570800 -5.0150300 H -1.4762400 -2.7355200 -2.7674200 H -2.7445200 -1.4727300 -2.8616900 H -1.8178600 -1.7010700 -1.3490000 H 1.8056500 1.7137600 -1.3391200 H 1.5005500 2.7234300 -2.7834300 H 2.7657400 1.4547000 -2.8258000 H -0.9632000 0.6794500 7.0466900 H -2.9249400 -0.2972700 8.1940500
Cl -4.7269400 -2.3533800 7.3913800 H -3.5956600 -2.9227600 4.8402300 H -1.6345000 -1.9335600 3.6725300 H 1.6284700 1.9451600 3.6897900 H 3.5848900 2.9364100 4.8643100 Cl 4.7325900 2.3404100 7.4020900 H 2.9550200 0.2537700 8.1807300 H 0.9963200 -0.7232400 7.0279200
Structure c C 1.5938100 0.0695600 6.5391200 C 1.1793100 0.5538500 5.2759500 C 1.9579100 1.5632200 4.6591400 C 3.0653800 2.0883800 5.2981800 C 3.4750800 1.6109700 6.5600600 C 2.7228200 0.5861100 7.1572100 C 0.0280700 -0.0100100 4.5875100 C -1.0957700 -0.5876100 5.3070800 C -1.4489500 -0.1467800 6.6068200 C -2.5500800 -0.6781700 7.2560100 C -3.3388800 -1.6774900 6.6557600 C -2.9909100 -2.1110300 5.3630000 C -1.9066500 -1.5706400 4.6932200 C 0.0084600 -0.0033600 3.2029200 C -0.0000000 0.0000000 1.9619600 Au 0.0000000 0.0000000 -0.0000000 C 0.0065700 -0.0041700 -2.0410700 N 0.7887000 0.7409900 -2.8732100 C 0.5073900 0.4612800 -4.1971000 C -0.4731700 -0.4837400 -4.1987900 N -0.7686800 -0.7534500 -2.8759800 C 1.7862700 1.7144400 -2.4339700 C -1.7698100 -1.7247900 -2.4399400H 5.5804200 2.0507300 6.5964100 H 4.5740300 3.2577600 7.3985000
Structure d
N -0.9767400 0.4795100 -2.8700600 C -0.0130800 -0.0138900 -2.0408300 N 0.9345900 -0.5229300 -2.8789000 C 0.5701400 -0.3487000 -4.2006500 C -0.6369600 0.2815200 -4.1949200 Au 0.0000000 0.0000000 0.0000000 C 0.0000000 0.0000000 1.9630400 C -0.0082100 -0.0129300 3.2035500 C -0.0314200 -0.0326400 4.5890000 C -0.9530900 0.8742700 5.2795200 C -0.6105100 1.4622800 6.5183900 C -1.4781600 2.3554200 7.1365800 C -2.7056200 2.6649500 6.5439200 C -3.0548100 2.0950500 5.3145300 C -2.1817700 1.2238500 4.6775800 H -3.3855800 3.3609000 7.0347700 C 2.1767600 -1.1601900 -2.4470400 C -2.2098800 1.1265300 -2.4262200 C 0.8356100 -0.9388300 5.3012700 C 0.5317600 -1.3840900 6.6135500 C 1.3287600 -2.3071400 7.2659300 C 2.4813000 -2.8072900 6.6252300 C 2.8025100 -2.3770400 5.3154500 C 1.9887700 -1.4806500 4.6670600 O 3.3251800 -3.7005300 7.1628400 C 3.0678700 -4.1973000 8.4929200
Structure e C 1.5225700 0.1143800 6.5818300 C 1.1395500 0.5561600 5.2923700 C 1.9545900 1.5323800 4.6588800 C 3.0503500 2.0682900 5.2945500 C 3.4073800 1.6237000 6.5877800 C 2.6386300 0.6280600 7.2220700 C 0.0028000 -0.0120500 4.5941200 C -1.1341400 -0.5879300 5.2865600 C -1.5220100 -0.1556100 6.5775800 C -2.6389600 -0.6760200 7.2109100 C -3.4027100 -1.6699900 6.5683100 C -3.0398600 -2.1060300 5.2740200 C -1.9438600 -1.5629200 4.6450200 C 0.0016800 -0.0043900 3.2042700 C -0.0000000 -0.0000000 1.9651800 Au 0.0000000 0.0000000 -0.0000000 C 0.0036600 -0.0066700 -2.0403500 N 0.7728200 0.7485600 -2.8755200 C 0.4955100 0.4606800 -4.1990300 C -0.4692900 -0.4999100 -4.1975000 N -0.7586600 -0.7715000 -2.8731800 C 1.7549700 1.7380600 -2.4386100 C -1.7472400 -1.7534100 -2.4331800
